CASE REPORT
A 55-year-old right-handed man with a previous medical history of hepatitis C, hypertension, 40 pack-years of smoking, and asthma presented to our hospital ED with the complaint of mild numbness involving 2 digits of his left hand, the left corner of his mouth, and the left side of his tongue. The onset was sudden and without prodrome approximately 6 hours before ED arrival. Symptoms were persistent from onset through presentation. The patient denied recent illness, trauma, headache, confusion, mental impairment, or previous episodes of similar symptomatology. Blood pressure on admission was 104/ 69 mm Hg and EKG demonstrated normal sinus rhythm. General physical and neurological examination were normal except subtle hypesthesia to temperature, light touch, and pinprick in the distal palmar aspect of the first 2 digits of the left hand, around the left corner of the mouth including the upper and lower lips, and on the left side of the tongue. No other CN deficits or sensory deficits were found. His strength, reflexes, and gait were all normal. There was no ataxia, aphasia, apraxia, graphesthesia, or extinction. There were no laboratory abnormalities or acute changes seen on noncontrast head CT. Given the relatively minor clinical findings, coupled with the negative laboratory and head CT results, hospital admission versus discharge home from the ED with outpatient follow-up was debated. However, after a formal neurology consult the patient was admitted to the hospital for workup of a suspected lacunar infarct based on a clinical diagnosis of COS. An MRI performed shortly after admission showed an area of increased signal in the right posterior thalamus on FLAIR and diffusion-weighted imaging (Fig. 1 ). The corresponding region was dark on ADC sequences (not shown). The patient was diagnosed with a lacunar infarct in the posterior thalamus, which was determined to be the cause of his sensory deficits. He was counseled about quitting smoking, and was started on both statin and antiplatelet therapies. Before discharge, 2 days after admission, the patient reported resolution of tongue numbness, however, the sensory paresthesias in his fingers and ipisilateral perioral face persisted.
DISCUSSION
COS is reported in the literature as having a number of variants including lower extremity sensory loss, ataxic hemiparesis, and oculomotor deficits. 3 Reported causes for the syndrome include infarction of the cortex, 4,5 operculum, 6 corona radiata, 7 posterior limb of the internal capsule, 8 thalamus, 9 or brainstem. 10, 11 The presence of oculomotor (CN III) findings on examination serves to distinguish cases involving the brainstem. 3 Our case highlights the classic findings of isolated sensory deficits around the corner of the mouth as well as in the ipsilateral upper extremity; this is believed to occur secondary to the close mapping of these sensory homunculi regions in the thalamus. 12, 13 The ventral posterior lateral (VPL) nucleus of the thalamus carries the sensory inputs from the upper extremity, whereas the ventral posteromedial (VPM) nucleus carries the trigeminal (CN V) sensory input. Tongue involvement occurs because general sensation of the anterior 2/3 of the tongue is supplied by the lingual nerve, which is a branch of CN V3. Because of the isolated and incomplete distribution of findings in this syndrome, it is tempting to place lacunar infarction lower on the differential diagnosis in the acute setting. Knowledge of the neuroanatomic basis for the seemingly disconnected mapping of symptoms is the key to making the correct diagnosis. A history of sudden-onset symptoms in the setting of numerous vascular risk factors with the physical examination findings as described suggests the diagnosis and requires the initiation of a stroke workup. In this particular case, there was initial uncertainty in the ED about whether or not to admit the patient because the "uncommon" clinical picture did not definitively suggest an ischemic infarction. Given the small lesion volume, and without the benefit of an MRI, this diagnosis may be suspected but cannot be confirmed.
COS is classified as a pure sensory lacunar syndrome with infarction in the VPM and VPL nuclei when thalamic involvement is implicated. There are many other common and rare unilateral thalamic lacunar syndromes, with the clinical symptoms depending on the size of the infarct, the specific thalamic nuclei involved, and whether adjacent structures are involved (Table 1) . Simplistically, as seen in Figure 2 and as listed in Table 2 , the thalamus can be thought to contain 7 different nuclei including the ventral anterior, ventral posterior-further divided into VPM and VPL, ventral lateral, dorsomedial, intralaminar, pulvinar, and lateral geniculate body. Of note, inputs to the various nuclei of the thalamus are thought to be organized somatotopically. 17 Blood supply to the various thalamic nuclei occurs through small penetrating vessels that primarily originate from the posterior circulation vessels associated with the Circle of Willis. The larger parent vessels from which the small penetrating arteries typically originate include the basilar, posterior cerebral, and posterior communicating arteries. Figure 2 demonstrates this anatomically including some of the more commonly named penetrators including the tuberothalamic artery, the paramedian artery, the inferolateral artery, and the posterior choroidal artery. Table 2 further highlights the relationships between the various thalamic nuclei, the penetrating arteries, and the clinical presentation as related to the nuclei-specific afferents and efferents. Here we also emphasize that there is considerable variability between the number of penetrators and their distribution to the thalamic territories supplied. Nonetheless, it is possible to localize thalamic infarctions using clinical presentation symptoms and a working knowledge of thalamic vascular anatomy.
As the pathophysiology of lacunar infarction involves lipohyalinosis of the small penetrating arteries, management of risk factors is the most important step in preventing future infarctions. Complete workup of this case allowed the diagnosis of an acute lacunar infarction to be made resulting in detailed patient counseling about his risk factors, especially smoking cessation, and the initiation of appropriate preventative statin and antiplatelet therapies. Diagnosing a stroke in this case may also make the patient more compliant with his long-term stroke preventative therapies, including lifestyle changes, and acts to further emphasize the importance of risk factor control to his medical caregivers. As such, close outpatient follow-up was initiated to optimally reduce his future stroke risk.
In conclusion, given the mild nature of the patient's disconnected hypesthesias, it was tempting to write off the case as a mild peripheral or systemic process instead of a possible CNS infarction. The clinical suspicion of a lacunar syndrome based on history and physical examination resulted in the patient receiving a complete workup and definitive diagnosis. Outpatient physicians, ED admitting officers, and neurologists should keep in mind the possibility that seemingly disconnected sensory deficits can indicate the presence of a small lacunar infarction. LGN, lateral geniculate nucleus; P, pulvinar nucleus; P1 and P2, segments of posterior cerebral artery; VA, ventral anterior nucleus; VL, ventrolateral nucleus; VP, ventral posterior nucleus; VPL, ventral posterolateral nucleus; VPM, ventral posteromedial nucleus.
